The prediction of the mechanical properties of wood and the evolution of its damage has been essential for its application in many fields such as bridges and houses construction, racks of trucks and so on. In more valorization of biomaterials following the example material wood arouses for a few years a private interest on behalf of the populations. The experimental characterization makes it possible to consider the mechanical properties local of Pericopsis elata (Assamela) according to various parameters (the wood turpentine, the orientation of wood fibers, water the content, the type of test …). From the results, we evaluate the mechanical characteristics of Pericopsis elata (Assamela) according to the three directions of Orthotropy. Then from the tests of load-discharge we measured the evolution of the damage using the variation of the Young modulus, which enabled us to note the reduction in the modulus of elasticity because of the damage following the three directions. Finally we noted a progressive and irreversible degradation of mechanical properties induced by the development of the microscopic cracks within material.
concerned for the rupture within the material wood, since 1958 by Kachanov which describes the evolution of the deterioration of a material and introduced the concept of variable of damage. Damage anisotropy refers to the phenomenon that a material is vulnerable to damage in some directions but resistant to damage in some other, due to certain texture patterns or certain external loads. Several authors [1] [2] [3] modeled damage isotropy, and several others [4] [5] [6] took damage anisotropy into account. Then the concept of effective constraint which allows the measurement of the damage by the variation of the characteristics of elasticity has been introduced [7] [8] . Many work then largely contributed to the comprehension of the phenomenon and the mechanical damage in general. Among them, the authors such as [9] [10] [11] [12] [13] [14] particularly treat anisotropy of the damages caused on the wood which is an orthotropic material. The three directions of Orthotropy of wood generate a symmetry which is found in the majority of its mechanical properties. [15] [16] [17] [18] proposed stress-strain models of confined concrete including an unloading and reloading paths. From this Orthotropy, the mechanical characterization of wood is based on the determination of three moduli of elasticity, three shear moduli and six Poisson's ratios. The mathematical expression of the elastic behavior of wood can be reduced to a symmetrical matrix with nine elastic constants. Hooke's law can be generalized to the axes L, R and T and the elastic compliance matrix is given by [19] 
, , We can therefore say that 9 independent linear elastic coefficients characterize a continuous, homogeneous and orthotropic body in an orthotropic base.
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The elastic properties of wood are sensitive to the variation of its physical state. Among the physical influences, the main parameters are: density, the rate moisture and the temperature. On the practical level, for fluctuations in a range of moisture content between 6 and the corrections of the adopted moduli of elasticity and shear are the following: 
The relationships between the longitudinal modulus of elasticity and the shear modulus are given by [22] 
The relationship between the modulus of elasticity in the longitudinal direction and the other moduli of elasticity in the other two directions is given by [22] [23]:
Orthotropy of Wood Material
Regarding the Orthotropy of the wood, it recognizes different physical and mechanical characteristics in each of its directions. The three main directions in wood are: the longitudinal direction (L), the radial direction (R) and the tangential direction (T) in Figure 1 . In this reference, the Orthotropy generates three planes of symmetry (LT, RS, SL). This Orthotropy has a direct impact on the physico-mechanical properties of Wood.
Material and Methods

Water Content
The evolution of the humility rate (H) in wood shows that starting from the anhydrous state, the water impregnates the ligneous material until reaching a limit which is around the 30% water content of the Wood. This limit is called fiber saturation point (PSF). According to standard NF B 51-004 [25] , the value of the moisture content of wood is defined by the ratio of the mass of water it contains ( 
Evolution of the Damage
These tests will be carried out with an aim of studying the evolution of the damage in the material wood. They make it possible to determine qualitatively if a material is brittle or ductile, rigid or flexible. Also to quantify the mechanical properties such as the modulus of elasticity, maximum resistance, elongation at fracture in traction. The tests will be carried out at a constant speed.
With regard to material wood, when the yield stress is exceeded, the cellular walls undergo a buckling what damages material. This has as a consequence the reduction in the modulus of elasticity in load-discharge. Plasticity is only apparent and is accompanied by damage. The rupture in compression of material presents a ductile characteristic; it occurs a phenomenon of buckling of the fibers [22] [26].
Description of the Machine
A modern compression traction machine has an adjustable electric drive to perform simple or cyclic controlled speed tests. A frame consisting of four interdependent amounts two by two through a crosspiece.
1) A base plate in UPN on which rests the four uprights.
2) Two longitudinal members (each fixed to two uprights) adjustable in the vertical compared to the uprights, thanks to the dismountable screw-nut assembly. On these rails is fixed the lower jaw.
3) A piston whose linear displacement of the rod causes the extension or the compression of the sample. 
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Description of the Compression Test Specimen
The compression sample have dimensions 30 × 30 × 90 mm [22] (Figure 3 ).
The elastic constants are given by the following relationships:
; ; Tables 1-3 show the values obtained from these curves and also the average values according to the different directions. T28  T27  T19  T17  T15  T5  T7  T13  T25  T26  T2 
Results and Discussed
Tests of Loading-Unloading
The evolution of the damage can thus be obtained in a simple way via load-discharge tests which gives direct access to the damaged moduli. It is by this method that the damaging behaviour of Pericopsis elata (Assamela) will be -To establish a procedure for measuring the damage, by the variation of the Young modulus.
-To evaluate the decrease of the modulus of elasticity because of the damage of the material in the three directions.
-To calculate the evolution of the Young modulus and the damage during the loading phase.
-To study the reduction of the stiffness of material after each cycle, which will enable us to check the evolution of the damage in material.
The results obtained are shown in Tables 4-6 . The decrease of the modulus of elasticity after each loading in the radial, tangential and longitudinal direction is due to the evolution of the damage in the material. We also note a very great improvement of the maximum stress; it is almost three times that recorded in the case of a simple compression test. The hysteresis of material increases after each cycle due to the hardening of the wood material, the stiffness of material decreases after each loading, this can be related to the damage of the wood material [27] [28]. The reduction the modulus of elasticity can be quantified by a damage variable D for each load-unload cycle by comparing the Young modulus of the damaged material to that of the undamaged material.
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In the case of an orthotropic damage we will also have in directions 2 and 3 the expressions (8 and 9) of the damage [29] :
( ) 
Damage during Load-Unload Tests
The damage variable is defined, conventionally to take its values between 0 and 1.
The value 0, which corresponds to the initial state reflects the fact that the material did not undergo any damage. That, for D = 1, corresponds theoretically to the completely damaged state of the material [30] , it is said then that the material has reached the state of ruin.
The curves in Figure 5 and Tables 7-9 give us the evolution of the damage during the compression unloading phase for the specimens in the three directions of Orthotropy. The Young modulus is calculated from the first slope of the rise during the loading. An imposed stress level of cyclic compression test is performed for 5 cycles on specimens. Then these specimens are stressed in compression until failure; the results obtained are shown in the table. Table 7 . Evolution of the damage following the tangential direction. When the imposed stress is greater than a certain critical value, then compliance no longer has a relaxed limit value and the test leads to ruin if the load is maintained. The ruin of the material is observed for a critical value of the damage D C much lower than the conventional value 1, in all cases. This reflects the fact that the process of damage is not a slow and progressive process. Moreover, a sudden rupture is observed experimentally, which corresponds to a value of critical damage D C (Tables 7-9 ).
Conclusion
This work was devoted to the determination of the mechanical characteristics according to the three directions of Orthotropy and also to the determination of the damage in three directions by method of variation of the Young modulus (healthy and damaged Young modulus). After carrying out the compression tests on the different specimens, the results obtained showed the influence of the orientation of the fibers (Longitudinal, Radial, Tangential) on the mechanical response of the properties. We noted that wood is a very complex material, heterogeneous and orthotropic; its mechanical properties strongly vary according to the direction of request of the gasoline and the scale considered. We noticed that the wood is a very complex material, heterogeneous and orthotropic; its mechanical properties vary greatly depending on the direction of loading of the species and the scale considered. Load-unload compression tests at the imposed stress level have shown the evolution of the damage in the nonlinear phase of the stress-strain curve; we have found that the value of the critical damage D C is less than the theoretical value in all cases. In the future, it will be interesting to simulate the theoretical damage and compare its behavior with that of the critical damage.
